Increases in matrix metalloproteinase-9 and tissue inhibitor of matrix metalloproteinase-1 mRNA after cerebral contusion and depolarisation.
Matrix metalloproteinases (MMPs) and tissue inhibitors of matrix metalloproteinases (TIMPs) play major roles in physiological extracellular matrix turnover during normal development and in pathological processes. In brain, increases in MMP activity occur, for example, in multiple sclerosis, Alzheimer's disease, and after head trauma. We examined MMP-9 and TIMP-1, -2, and -3 in events after head trauma. A time-course study was carried out using two different rat injury models, cerebral contusion and depolarisation. Brains were analysed by RT-PCR and in situ hybridisation. We observed a distinct and time-dependent upregulation of MMP-9 and TIMP-1 mRNA in ipsilateral cortical areas. MMP-9 mRNA levels were upregulated 1 day after cerebral contusion with a peak at Day 4. Depolarisation per se, which also occurs after traumatic brain injury, lead to delayed increase of MMP-9 mRNA, 4 days post application. At Day 14, MMP-9 mRNA levels were indistinguishable from controls in both models. TIMP-1 mRNA increases were observed in both models 4 hr after injury, and increased further at Days 1 and 4. At Day 14, mRNA levels declined and were no higher than control levels. No alterations in mRNA levels were noted for TIMP-2 or -3. Our results support earlier reports on MMP-9 involvement in brain injury. It also shows a role for TIMP-1 in the mechanisms of trauma, where depolarisation could be the mechanism responsible for this upregulation.